Membrane-association properties of avian encephalomyelitis virus protein 3A.
Avian encephalomyelitis virus (AEV) protein 3A is a membrane-interacting protein containing a stretch of 21 hydrophobic amino acid residues. Membrane-association property was assayed using chick embryo brain (CEB) cells transfected with the fusion GFP-3A and its various deletion mutants demonstrate that 3A is integrally interacted with membranes by its hydrophobic domain and further defines that the motif of amino acid residues 45-51, the most C-terminal hydrophobic domain essential for this feature. Expression of 3A in transfected CEB cells results in membrane permeability modifications through association of the third motif with membranes, which can be demonstrated by release of lactate dehydrogenase (LDH) into the medium. Furthermore, the localization of the protein 3A in transfected CEB and Cos-7 cells exhibited an overlapping staining pattern with an endoplasmic reticulum (ER) and involved in the disassembly of the Golgi apparatus under double-staining and confocal microscopic observations, whereas the 3A mutants lacking amino acids 45-51 could not localize to the ER and display an intact Golgi morphology as seen in the mutant devoid of the complete hydrophobic domain after transfection. Taken together, our results demonstrate that the motif (aa 45-51) of the transmembrane domain might be fundamental for the stable interaction of the protein 3A with the ER membrane regardless of the cell types. Although this motif was deleted, the resultant protein did not localize to the ER, which directly results in the loss of the ability to block the ER-to-Golgi transport by 3A protein and hence makes the morphology of the Golgi apparatus return to normal.